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1. INTRODUCTION

On .une 25, 1987, the Technology Policy Task Force, Committee on
Science, Space, and Technology of the House of Representatives, voted
to accept its agenda, entitled, " Study of U.S. Technology Policy."
As discussed in the agenua, the determination of the appropriate role
of the Federal Government in technology development is a central con-
cern of the Task Force. Today, it is acknowledged and accepted that
the Federal Government has a responsibility to provide significant sup-
port for the nation's basic research. However, the role for Federal
Government support of technology is 1less well understood. At this
time, the Federal Covernment's principal roles in technology develop-

ment are twofold:

1. funding of basic research; and
2. procurement of advanced strategic technology, e.g., as in

aeronautics, energy, and defense systems.

The sufficiency of this support in light of U.S. competitiveness
concerns has and is being debated. The President's Commission on Com-
petitiveness emphasized the need for the Federal GovernmenlL to promote
and nurture an environment for technolog' development; including mone-
tary policies, and policies for trade ana education. Furthermore, the
success of foreign countries, such as Japan, Germany, and France, have

materially benefited from national support of key industries.




These relationships have included nationalired industries, govern-
ment regulated monopolies and government assisted/subsidized corpor-
ations. Examples of these relationships include the Japanese manu-
facturing/semic nductor industri~: and French nuclear energy/telecom-
munications. These relationships have enabled some countries to attain

technological leadership in specific areas.

For these reasons, on June 25, the Technology Poiicy Task Forre
held one of several hearings aimed at determining the appropriate role
of the Federal (Government in support of technology. The task force
chose to study the framework of linkages among the Universities, re-
search centers, government laboratories, and private industry, defining
the U.S. technological enterprise. Furthernore, the task force felt
that it was imperative to review policies as they impact specific in-

dustries.

For this r.asnn, the task force identified two technologies, i.e.
Communications and Computers, essential to enhancing productivity in
both the manufacturing and services sectors. These technologies pro-

vided a vehicle for the review of potential policy suggestions.

In assessing the appropriate role of the Federal Government in sup-~

port of technology development, the task force focused on several ral-

lying concerns, including:

1. What can the U.S. learn from the successes of our foreign

competitiors?

-
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2.

How will the U.S. technological infrastructure accomplish
the goal of improved manufacturing and realize the full po-

tential of communications and computer technologies?

What are the roles of the univer ties, engineering
research centers, consortia, government 1laboratories,
professional societies and private business within the

technological enterprise?

What barriers exist to the realization of the fruits of

communications, computer, and manufacturing technologies?

I. SUMMARY OF PANEL'S (INCLUSIONS AND RECOMMEND'™IONS

The witnesses discussed a number of reasons for the competitive

decline in U.S. industry. These reasoas included:

. Loss of a captive U.S. market as foreign products began

capturing an ever increasing percentage of sales.

. Foreign =sclentists and engineers became just as competent as

U.S. scientists and engineers.

. Transfer of technical information was communicated rapidly to

other nations for use in their industries.
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. "Spinof€s" from defense research and development to the commer-

cial sector declined.

A. GOVERNMENT POLICY

government policy with such comments as: "Wha. the Ccngress can do is

in certain circumstances to alter the environment within which Ameri-

cans

cies

as:

The witnesses advised the Technology Policy Task Force Members on

make d:cisfons."

There were numerous comments concerning Federal Government poli-

to provide a proper industrial environment with statements such

"Any such policy, {t seems to me, has to satisfy two condi-
tions. First, it l1as to be technologically realistic, and it
nust be able to coordinate all of our national grograms more
closely in order to make the best uses of the limited re-
sources which are available such as our foreign competitors

are doing."

Other testimony offered:

"Here we have a government which is spending some $67 billion
a year in R&D and {s leveraging the other $70 billion of pri-
vate R&D through the Zovernment's reguiatory actions and be-
havior in the marketplace. Yet for the last two Administra-

tions, this is not a political party label failing, both the

s
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last two Presidents, that is, Mr. Reagzn and Mr. Carter,
didn't get around to appointing a science advisor and a
director of OSTP until the middle of the spring, afler every
other job had been picked, after the White House stafs was
completely locked up. Hence, there was no bargaining power
available for the candidate to negotiate with the Chief of
Staff or with the President about what his relationships
night be with White House offices, with OMB and with the

cabinet offices.”

"It seems to me that if we had a strong OSTP and they nad the
authority to direct the Department of Energy to deploy ten
percent of the budget of those national laboratories on a
problem that the National Science Advisor and the President
agree 1is urgent, that they be able to deploy that manpower
subject again to coming back to the Congress to validate the
project they have undertak.) through their legislative pro-
cess and appropriatiuns process which, as you well know,

takes a couple of years to get into and back out of again.”

Another comment was: "The most important thing to happen is for
the Executive Office of the President to take seriously their manage-

ment responsibilities for R&D."

There was a note of caution, however., The Task Force shouald avoid

recormending INDUSTRIAL POLICY. The comment was: "Tne policy must not

T




put Federal agency officials in the position of second guessing busi-

ness Jjudgements that are best made in a highly decentralized competi-
tive environment responsive to fast changing competition and market

conditions."
The subject of tax policy was then discussed. One witness asked:

"Why don't we tax capital gains at normal income rates for
all capital gains made over a period of less than six months
and why don't we not tax capital gains at all for capital

that is held five years with a sliding scale in between."

Chairman MacKay pursued this concept by asking: "Why don't we
have a surtax on the quick in and out and then a normal tax

at the six months level and then tapered down to nothing?"

Congressman Brown also expressed concern over the value of the R&D
tax credits and brought up the matter of a permanent investment pack-
age, the R&D tax credit. and revamping the long term investment or
capital gains situation. "l have no evidence that either one of these
has done a darn thing to improve our situation. Have you any indica-

tions that it has?"
The response was, "I couldn't agree with you more. The issue here

is not particularly just the techirology issue but it is the linkage to

the economic <ystem. I am not sure that I know the answer. I know

i
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that 1t did affect our investments, losing investment tax credits on

capital and .t affected our ability to modernize as fast as we had

been."

B.  RESEARCH AND DEVELOPMENT SPONSORED BY THE FEDERAL GOVERNMENT

All of the witnesses concurred with the thesis that U.S. natfonal
R&D programs require greater coordination in order to make the best use
of our limited resourc2s. The witnesses also suggested that the lead
in this effort shoulu rest with the Executive Branch. Specifically, a
stronger presence by the OSTP could facilitate coordination among agen-
cles, the Council of Economic Advisors, and industry. Federal Govern-
ment sponsored research and developmeat should be based on direction

from industry on a setor-by-sector basis.

However, the practice of federal support of only basic research is
very limited and precludes important research in application related
technologies. Research investments in application related technologies

are of great importance to the national interest.

Chairman Buddy MacKay mentioned that,

"We are about to get into a situation where the amount of money
available for science and technology and basic research and development
in government is going to be very, very limited. We are not going to
have the luxury of deciding i.e want to 4o a super collider without fig-

uring out where the money is coming from."

YN
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"It 1is going to get to be zero sum. We are going Lo have to, in
order to do som2thing else. cut out something. Can we afford to con-
tinue the luxury of national labs scattered all over ever ywhere,
...S0me of whom seem to have outgrown their existiing or original man-
da’~ some of whom are engaged in fine public s’ - entrepreneurial
activity of getting out and looking for something t. do that has money

attached to 1t?"

Tne question is one that needs a timely answer and further review
of national laboratory and mission agency programs relative to an over-
all natlonal policy is clearly needed. The answer will depend largely

on information received from industry.

Two witnesses noted an important moral in the success of the gov-
ernment’s extersive role in agricul’.re was that, "the farmers asked
for it."

C. HUMAN RESOURCES

The need for continually upgrading our education systenm, especial-
1y university programs for manufacturing and tbh- iblishment of manu-
facturing as a national priority were found to b» essential by the epr-

tire panel.

Congressmar:  Packard asked, "In our institutions, in our universi-

ties, do we have courses in our curriculums specificaliy designed to

-y
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instruct people or students in manufactiring, in prod.~t development.
1 know we do in marketing, but do #e in product deve’opment?" The re-
sponse was that the level of joint engineering and business training

was ~ot sufficient.

One witness offered,

"t fs my belief that there is much less interaction and joint
work and joint training between American engineering schools and Ameri-
can business schools than there ought to be. In most campuses that I
know about, these are two shops on their own bottom and there is not
much in the way of training of young engineers to become managers.
Many of them, the best of them, soon will become [managers]. On the
other hand, the business school training often and in most cases does
not dip into giving those students an appreciation of technology or
technical change or the management of the research furction or the in-

teraction between research and manufacturing that it ought to."

Another witness added,

"] think there is an unsatisfactory level of information diffusion
between the knowledge generating sector n our society and a very large
group of those who most need it; namely, the firms that are smaller
than a billion dollars a year in gross sales which is roughly the level
at which you do or don't have a corporate rasearch laboratory." He al-

8o stated that “the fruits of the research do not receive the requisite

ERIC L



—upport from federal science agencles in the areas of: "autc~ated ce-
sign for manufacturability; mar afacturing systems engineering; quality
testing and process control; materials handling and distribution; and
information systens sSupport for balancing organizational controi and

efficiency with the decentralized creative decision making."

However, he also noted:

"...that most downstream engineering evidences a mixture of work,
some of which is very narrow and appilcation specific and some of which

is very general and can be widely shared."

D.  RECOMMENDATIONS

kKhile it was much too early in the course of the Technology Policy
Task Force study to recommend or even suggest policy, several Subjects

were viewed worthy of further study.

1. Further review of the national laboratory and mission
agencies research and development practices. This work
to be done with consideration to how the Federal Govern-
ment should try to choose technologies which compliment

private sector products and technologies.

2.  Investigation of the costs of factory renewal. u.s.

manufacturing strengths 1fe in its technology base,

O
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eda ational system and software capability. The appii-
catfon of U.S. computer and software technology will
provide the greatest leverage. The work force is com-
petitive. But industry has had difficulty in applying
the appropriate technology, in part, due to the exten-
sive costs of factory renewal. The question 1s why
should U.S. costs be any greater “han other nations when

the technology and methods are new to everyone?

3. Other areas for iavestigation were noted.

-- Determining a way to elevate produact develop-
ment and manufacturing capabilities as nation-

al objectives.

-- Determine the need to decrease the cost of
capital for projects that would strengthen the

U.S. industrial base.

-- Determine a way to enhance education in a
spectrum of technologies at several levels of

complexity.

<o
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IV. MAJOR ISSUES DISCUSSED IN THE HEARING

A. HISTORICAL PERSPECTIVES

The June 25, 1987 hearing began with historical notes on U.S. tech-
nological development. Dr. Richard Nelson observed U.S. technological
prowess as far back as the late 19th century, citing examples such as
ship design and interchangeable parts manufacture. He noted that this
was an era In which "mechanical savy rather than advanced schooling"
mattered. Furthermore, "The principal government contribution was the
prevention of the rise of guilds which were blocking technical advance

on the Continent and hindering it even in England."

O ‘,‘P‘
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Dr. Nelson also underscored the importance of public funding cf.our
university system. First, he noted that by the late 19th century "the
s~lentific flelds of chemistry and physics had become sufficiently
powerful ¢hat training in these had become virtually essential if one
werz to be an effective inventor." The acceptance by U.S. and German
universities of the basic and applied sciences as a part of che curri-
culum, provided "industry with the trained scientists and engineers
that were required for competence in the new chemical and electrical
industries." The supply of college trained professionals in concert
with" the vast U.S. common market in an era where international trade
was constrained" were Important to the success of the U.S. Later,
antitrust legislation helped to assure competition among technolog-

ically competent firms."

After World War II, the government took on responsibility for the
funding of the university basic research system in the U.S. Dr. Nelson
noted two additional observations in the post World War II era:
"Students trained under this improved and expanded system fueled the
corporate R&D enterprise in that era where training in the basic sci-
ences and technology were even more important than earlier to indus-

trial R&D.

The U.S. also benefited during this period greatly from our massive
defense research and development program in an era where several key
technologles demanded uy the military also had major civilian applica-

tions."




Dr. Nelson mentioned that among the causes of competitive decline
were: an open world trade system that diminished U.S. manufanturers
advantage; the international nature of technology; the catching up by
other natlons with U.S. scientific and technical training; and dimin-

ished U.S. military spinoffs.

A1l of the witnesses concurred with Dr. Nelson's view that "govern-
ment policies that are likely to be effective and politically accept-
able undoubtedly differ significantly from industry to industry."

Dr. Nelson noted that the forms and extent of government support varied
significantly between agriculture, health related products and elec-

tronics.

Both Dr. Nelson and Dr. Branscomb, noted an important moral in the
success of the governments extensive role {n agriculture was that, "the

farmers asked for it."

Finally. Dr. Nelson urged that the Task Force be mindful of "What
is special about present times that calls for significant reconsider-

ation of what government is doing?"

Based on the historical perspective presanted at this hearing, the
Task Force found that among the causes of the competitive decline of

many U.S. industries were:

-
o
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- loss of U.S. advantage as its large domestic market place
became international;

- sclentific and engineering talent in foreign countri¢= has
caught up with that of the U.S. in many disciplin:s;

- technology has become more international;

- spinoffs from ailitary R&D are less prolific.

Past strengths of the U.S. included its: attention to education
which supplied a highly skilled work force; a large domestic market
which encouraged investment in economies of scale; and strong douestic
competition as a result of antitrust legislation and entrepreneurial

spirit.

Successful policies of the past have been associated with industry
consensus mechanisms which enabled the private sector to prescribe an
apprnpriate government role for that particular industry. The Task
Force notes that policy initiatives that are not mindful of the attri-
butes of specific sectors may introduce undesireable results. For this
reason, policy should be developed with a sensitivity to the nature of
the specific ladustry or sector in question, and mindful of impacts to

other sectors.
B. THE ROLE OF THE FEDERAL GOVERNMENT

The role of the Federal Government was discussed and the question

of what forms of technology should receive federal support was asked?

"vl)
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In addressing the Federal Governments proper role in efforts to im-
prove the technological component of the nation's econonlc perfermance,

Dr. Branscomb stated,

"Any such policy, it seems to me, has to satisfy two conditions.
First, it has to be technologically rea.istic, and it must be able to
address how firms in other countries compete successfully with ours
without having either of the fundamental science or the innova:iion cap-

abilitles for which this nation is Justifiably renown.

"In other words, it mt st recognize the pivotal importance of down-
stream science and engineering activities which have, In fact, provided
others with a cost base and a quality level that has caught many of our

companies by surprise.

"The second requirement for such a policy is that it must avoid the
valid objections of what most people mean when they say Federal indus-
trial policy. That is, it must not put Federal agency officials n the
position of second guessing business judgements that are bes* made in a
highly decentralized competitive environment responsive to fast chang-

ing competition and market conditons."

Furthermore, Dr. Branscomb noted that the linear model, of innova-

tion development is in error. "This model assumes innovation develop-

ment 1s comprised of numerous functional steps, each step becoming more

-
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application dependent and this reasoning results in the conclusion that

government should fund only basic research."

Hewever, Dr. Branscomb notes that most downstream engineering
evidences a mixture of work, "some of which is very rarrow and applica-
tion specific and some of which is very general and can be widely
shared.” 1In response to Dr. Nelson's concern over what has changed,
Dr. Branscomb notes that "What *s different is that engineering has

become scientiffc. It has been codified."

Examples, cited by Dr. Branscomb, of downstream technologies that
are the fruits of research but do not recelve the requisite support
from Federal science agencles include: "automated design for manufac-
turabilicy; manufacturing systems engineering; quality testing and pro-
cess control; materials handling and distribution; and information sys-
tems support for balancing organizational control and efficlency with

decentralized creative decision making."

Tre practice of Federal support of only basic research is very
limited and may preclude important research in generically applicable .
yet application related technologles, Research funvestments in such ap-
plication related generic technologies are orf great importance to the

national interest.

nY
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C. MANAGEMENT OF FEDERAL R&D

One of the issues being considered by the Technology Policy Task
Force pertained to ways in which the Federal Government might improve

the management of their research and development programs.

A sigrificant discussion ensued regarding the need for, and scope
of, an organizational infrastructure, within the Federal Government,

for policy implementation. Chairman MacKay posed the issue as follows:

"The U.S., ... seems tc have an infrastructure that is based on the
idea of a number of islands. We have universities doing their thing.

We have federal labs that are in all kinds of 11logical places."

I want to ask ... would it not make more sense for us to organize
the Federal Government rationally [if that] would help with the prob-
len? ... Wouldn't it make more sense for us to do 1like the

Japanese,,.?"

Dr. Nelson responded: "By the way, my understending of the effec-
tiveness of the MITI structure is not incompatible with the observation
that Lew Branscomb made some time earlier. While that structure cer-
tainly played a very important role during a certain period of time in
Japanese post World War II development, there is an awful lot of my th-
ology that has been built up ascribing to MITI credit for a whole bunch

of other things, for many things that might be better described as

™o
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other factors in Japan 1ike the enormously high investment rate, like
the tremendous investments in education that the Japanese have engaged

in and so on.

To return to your question about organization of infrastructure and
organization of policy beariag on Industry, ... history over the last
20 years or so suggests that it is a verv difficult question to wrestle
with. That Is not an argument for not nontinuing to wrestle with it

and doing better on it."

Dr. Branscomb then offered the following comments:

"In many respects it is probably better to proceed down that prag-
matic path of Inventing the thing you have to have to do the job at

hand and kind of letting the future take care of itself.

What is missing in that strategy. in what Dick Nelson has just been
speaking to, which I think is the most important thing to happen, that
is for the Executive Office of the President to take seriously their

management responsibilities for R&D.

Dr. Branscomb continued: Here we have a government which is spend-
ing some $67 billion dollars a year in R&D and is leveraging the other
470 billion of private R&D through the government's regulatory actions

and behavior in the marketplace. Yet for the last two administrations,
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this is not a political party label falling, both the last two Presi-
dents that is, Mr. Reagan and Mr. Carter, didn't get around to ap-

pointing a science advisor and a director of OSTP until the middle of
the spring, after every other job had been picked, after the White

House staff was completely locked up. Hence, there was no bargaining
power available for the candidate to negotiate with the chief of staff
or with the President about what his relationships might be with White

House offices, with OMB, and with the Cabinet offices.

So if I could change one thing, it would be to persuade every pol-
itical candidate of both parties to pledge that they will have a desig-
nee for the science and technology special assistant Lo the President
before the first of January or at least before the 21st of January, I

guess, when they take office.

Secondly, I do think some structural attention to 0STP is needed
and again I don't know that you can force that on a President. Even
though it is a legislative body, a creature of the Congress, indeed of
this Lommittee, and yet it seems to me that OSTP must be given some di-
rect capability and responsibility for extending their scor~ into the

economic dimension of what they are all about.

Other people writing on this subject have from time to time made
many suggestions. Pat Hagerty suggested a kind of Joint OSTP and Coun-

cil of Economic Advisors operation. Ed David has suggested a few years
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ago in print that tha science advisor should be glven some formal as-
signed responsibiiities with respect to the program ev2luation function

at OMB.

I think there are a variety of things of that kind, worthy of ex-
ploration. If we had a strong OSTP and I believe today it is weaker
than it has been for a long time, then we at least have an instrument-
ality capable of focusing the debate on the defense/civil trade-offs
and on trying to find organizational options that fit the personalities

and the current political situation and the art of the possible."

Mr. Sumney concurred with these remarks, while noting the potential
for a National Advisory Committee, comprised of people who "... reflect
the cross-sections of the components in our infrastructure and over
time. If it is successful, perhaps authority can evolve into other
areas, but I do not think that it needs to have financial control at
the beginning, that it would be an advice/guiaan.e coordination func-
tion. But I think it would greatly serve to make things more efficient

and operate more smoothly."

Concurring with the perceived need for organization adjustment for

implementing technology policy, Mr. Seifert responded:

' One thing we have learned in industry 1s that we have had a lot
of missions and policies and goals, but we didn't put something in

place that had the ability to make 1t happen and carry out this policy
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and we got ourselves into trouole.l don't know where it should be
positioned but there needs to be some kind of an oversight board to see

that it happens.®

Chairman MacKay pressed the need for greater coordination by sug-

gesting the trade-offs that may take place in kaD. He stated,

"Here is my thes.s. We are about to get into a situation where the
amount of money available for science and technology and basic research
and development in government {s going to be very, very limited. We
are not going to have the luxury of deciding we want to do a super col-

lider without figuring out where e money is coming from.

It (s going to get to be zero sum. We are going to have to, in
nrder to do something else, cut out something. Car we afford to con-
tinue the luxury of national labs scattered all over everywhere without
an oversight mechanism in the covernment, without a coordination or
peer review, some of wh.m seem to have outgrown their existing or ori-
ginal mardate, some of whom are engaged .n fine public sector entre-
preneur'al activity of g~tting out and looki-g for something to do that

has money attached to §.?

Can we afford that and if we can't, how do they fit into this idea
of a decentralized decision making process but still give us a chance

to get the most bang for our buck? "

ERIC

Aruitoxt provided by Eic:




ERIC

Aruitoxt provided by Eic:

23

Both Dr. Branscomb and Dr. Nelson responded that coordination was
required and that this function was best located in the Executive Of-
fice of the President. Dr. Nelson further noted that we can no longer
afford "the luxury of an Office of the Presidents Science Advisor ...
disjoined from the Council of Economic Advisors or the Office of Man-

agement and Budget."

Mr. Sumney also reiterated the need for a national oversight func-
tion as in an oversight board. He further stated that: "we need to co-
ordinate all of our pational programs more closely in order to make the
best uses of the limited resources which are available such as our for-

eign competitors are doing."

Such oversight boards and consortia provide sectorally specific

consensus instruments for pursuing policy issues.

A suggestion by Dr. Branscomb for facilitating the movement of Fed-

eral Government resources to more urgent technolcgy i.sues Tollows:

"It is something that the French gov'rnment either does or in any
case did. Wwhen Plerre Algram was the director general of research and
technology in French government, he had the authority to deploy a plece
of one of the CNRS laboratories on a problem that he concluded ias
urgent and there were funds available, allocated for his control to
fund that work and the only requirement was that within three years of

its initiation he had to have line item support from the legislative

)
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branch in arder to continue with it, but he could start without asking

for it.

It seems to me that {f we had a strong OSTP and they had the
authority to direct the Department of Energy to deploy ten percent of
the budget of those national laboratories on a problem that the
National Science Advisor and the President agree is urgent,that they be
able to deploy that manpower subject again to coming back to the Con-
gress to validate the project they have undertaken through their legis-
lative process and appropriations process which, as you well know,
takes a couple of years to get into and back out of again, that would

be just one mechanism for trying to address the issue you described."

All of the witnesses concurred with the thesis that U.S. national
R&D programs require greater coordination in order to make the best use
of our limited resources. The witnesses also suggested that the lead
in this effort should rest with the Executive Branch. Specifically, a
stronger presence by the OSTP could facilitate coordination among agen-
cies, the Council of Economic Advisors and Industry. The development
of sectorally specific private sector consensus mechanisms has the po-
tential for focusing Federal Government R&D, in concert with commercial
needs. Hence a strengthened OSTP and industry advisory councils pat-

terned after the NACA may be important next steps.

The tnesses emphasized the strength of the U.S. decentralized de-
cision mak.ng process which eiables the private sector to rapidly re-

spond to market forces.

<
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D. THE ROLE OF UNIVERSITIES #ND ENGINEERING RESEARCH CENTERS

Congressman Packard opened the discussion on the role of the uni-

versities by asking,

"What would be #n appropriate ro! or a role which we now do not

take in our university systems in the competitiveness issue?"

Dr. Nelson responded by saying, "There are two different kinds of
roles that currently are becoming more prominent. One of these is con-
cerned exactly with some of the Guestions I think we are going to get
to later on this morning 2nd tmat is the appropriate roles of universi-
ties as loci of research in interacting with companies in cooperative

and Joint ventures.

Where does the university line and research end and where does the
company line end and begin and what is the sppropriate mode of inter-
acti:n< between the two, the engineering research centers being one ex-

perimental probe at some new institutions there?

The other aspect of the matter that you are questioning abcut re-
lates it seems to me to the kind of research and teaching that goes on
at universities that are concerned with the nature of U.S. competitive
problems and sort of aunalyzirg the problem as contrasted with partici-

pating with industry in forging a solution.

N~
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I see in many places the development of many more courses concerned
with trying to comprehend the matter, an increase in research and writ-

ing in a number of fields concerned with this."

The general consensus of opinion indicated that universities should
provide & loci for research, interacting with corporations, joint ven-
tures and government labs. Universities should seek industry cooper-
atfon in structuri~=~ curricula which provides highly skilled profes-

sionals to the private sector.

The question then concerned the extent to which the Federal Govern-
ment should attempt to encourage cooperation among various universi-

ties, private industry and the government laboratories.

In an effort to assess whether the Federal Government should facil-
itate university, industry and government cooperative efforts,
Congressman Packard asked, "Mr. Seifert, you spoke to that issue a 1it-
tle bit. Do you think this process of more cooperative efforts between
government and industry will come about naturally or do you believe
there should be some government role to encourage it or do you think

that industry needs to do more?"

Mr. Seifert's response was, "Let me, if I may first comment, we
counted 30 major initiaties in universities on manufacturing, somehow
associated with universities efther through separate corporations or
actually within a university. In most of those initiatives, the indus-

try has been contacted for support and is supporting.

[Elz\!(:‘ Jd e
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Those initiatives are focused on the technical side, on the re-
search or the applied engineering. There were very few initiatives
which link up what you call the marketing side. There have been some
traditional schools, 1ike the Sloan School, that do a very good job of

that. I think that is the situation.

I think it has to be a joint industrial, academic and government
supported program. It is not just the funding but tiie expertise. The
unive' sities sorely need experienceu people from industry. We are mov-
ing a lot of people on part time, not ony teaching courses but into
these programs. We have the usual problems of competing for salaries
because industry pays a little better but I think it has to be a three-

way street.

I think the government needs to stimulate this and someone men-
tioned create the environment whereby this is an important national
initiative. One of the ways we do it is by funding the research that

tells these schools that is important."

In an effort to facilitate university and industry cooperation,
Dr. Branscomb noted that the government sbsuid finance joint research

work in downstream technologies. He recommended that the:

"Commerce Department have the capability to finance joint work be-
tween industry and universities in this case in the downstream technol-

ogies. I don't believe we should be dependent entirely on the National

)
)
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Science Foundation for supporting the intel.ectual work and the educa-
tion base at the post graduate level for advanced manufacturing systems
and processes and the like. Ir fact, if you look very hard at the
engineering research centers, tiey ar< all quite well chosen and doing
excellent work but it is still not quite far down that spectrum, down-

stream spectrum, as makes sense.”

It would seem reasonable that the Federal Government should encour-
age university, industry, and government cooperation via its funding
mechanisns in NSF (such as the englneering research centers) and ex-
tending the ability of the Department of Commerce to fund joint (down-

stream) technology research.

The hearing shifted to the issue of possible deficiencies in uni-
versity training that could potentially lead to a lack of ability to

compete in the world market.

Congressman Packard asked, "In our institutions, in our universi-
ties, do we hav. courses in our curriculums specifically designed to
instruct people or students in manufacturing, in product development.

I know we do in marketing, but do we in product devclopment?"

Dr. Nelson responded that the level of joint engineering and busi-

ness trianing is not sufficient. He stated:

"It is my belief that there is much less interaction and joint work

and Joint training between American engineering schools and Amerlican
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business schools than there ought to be. In most campuses that I know
about, these are two shops on their own bottom and there is not much in
the way of training of young engineers to become managers. Many of
them, the best of them, soon will become and on the other hand, the
business school training often and in most cases does not dip into giv-
ing those students an apprecia“ion of technology or technical change or
the management of the research function or the interaction between re-
search and manufacturing that it ought to. I think this is unfortu-

nate."

E. THE ROLE OF COOPERATIVE INDUSTRIAL AGREEMENTS

One concern of the Task Force has been the sem:conductors are bas-
ic to many commerical and defense technologies. However, advances by
the Japanese semiconductor manufacturers in high volume technology
drivers, such as memory chips, .1as severely threatened U.S. industry.
Hence the Japanese long terw. strategic application of technology policy
has encouraged U.S. semiconductor producers to directly confront the

challenge.

Mr. Sumney observed that, "By the mid 1970's, U.S. semiconductor
firms recognized that they indeed confronted a formidable competitive
challenge which could not be met by individual companies acting alone,
no matter how innovative and how efficient they might pe. U.S. semi-
conductor producers concluded that in order to confront such a chal-
lenge directly, they needed to engage in a greater degree of collabora-

tion and to work more closely with the U.S. Government."

~
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Describing the forms of cooperation embraced by the semiconductor

produce=~s, Mr. Sumney noted,

"one of the first manifestations of this new spirit of cooperation
was the formation of the [Semiconductor Research Corporation) SRC,
which was created in 1982. 1Its principal objective was to fund basic
microeletronics-related R&D in the university system in this country
reflecting the fact that a decreasing amount of university research ef-

fort was being placed on fundamental R&D for industrial use.

The SEMATECH mission very succinctly stated is to reverse the ero-
sion of U.S. leadership position in manufacturing technology. Its ob-
Jectives are to develop future generation semiconductor manufacturing
processes, materials, tools and test equipment, prove and demonstrate
them, and then transfer that knowledge which is the real product of

SEMATECH to member companies.

SEMATECH will take research results coming out of the SRC and
translate them directly into reality. It will be done generically
rather than on a company-by-company basis which is much more costly and
results in inefficient duplication of effort. The results coming out

of SEMATECH will then be diffused industrywide."

Furthermore, in terms of cooperating with universities and national
laboratories, Mr. Sumney stated that, "SEMATECH will sponsor research

activity tc complement its development efforts. The SEMATECH operating
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plan calls for the SRC to provide the interface between SEMATECH and
the research community with which the SRC already has begun to estab-

1ish a very close working relationship.

This includes not orly the universities bu. our national laborator-
ies, government research entities and the independent research efforts

in seaiconductor technology such as those runded by state governments.

As a part of this effort, I am chairing a steering group examining
the potential for a National Laboratnries Initiative in semiconductors.
In its research role, SRC will perform assigned research tasks for
SEMATECH, create a knowledge base in areas of future manufactuing de-
velopaent and address issves associated with education and with train-

ing."

With regard to government support, Mr. Sumney noted that industry
has agreed to raise half of the required $250 million dollar cost of
the SEMATECH effort over a five year period. He further observed that
foreign goverraents are well acquainted with government supported con-

sortia. He stated that,

"Virtually every industrialized and developing natior which has
so'.gnt to accelerate the development of a national capabiliiy in micro-
electronics has utilized the R&D consor.ium funded both by goverurent
and industry as a principal vehicle. Such entities eliminate
duplication in R&D, speed up development, and most importantly ensure a

wider diffusion of resea.:h results througho't industry. SFMATECH is
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intended to secure all of these benefits for U.S. industry. However,
it will differ from many foreign consortia in one respect. It will en-
courage, rather than restrict, participation of small companies. SEMA-
TECH will give such firms access to R&D results far greater than they
could aver achieve through their own efforts and in so doing, will help
smaller innovative firms, which have always been an importart U.S. as-

set, to remain viable contenders."

Mr. Sumney also emphasized that these consortia are necessary but
do not represent a complete strategy. He recommended a further addi-
tion to the technology infrastructure, that is, a National Advisory
Committee on Semiconductors. The purpose of this organlization would be
to provide oversight, and "overall leadership and direction for SEMf-
TECH to cooperatively provide essential development of semiconductor

manufacturing know-how."

The SEMATECH proposal compliments the semiconductor research of
the SRC by focusing on technologies for manufacture. The high cost cf
R&D and foreign competition in the {ndustry has necessitated some form
of industry aggregation. Consortia such as SEMATECH and the SRC,
coupled with a National Advisory Board, provide an industry consensus
instrument coordinating programs and poiicy. This mechanism may also

be useful in assisting the evolution of our Mission agencies.

Congressman Packard questioned the witnzsses on the role of con-
sortiz in the U.S. He noted that the Japanes2 and other foreign

nations had exploited such cooperative arrangements and asked. "We are
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developing in some isolated circumstances here in this country con-
sortium of industries in an effort to perhaps duplicate in the private
sector some of the same things. Do you see that becoming more and more
of a need, more and more of a trend and, if so, how will that affect

small business competitors with these large consortium of businesses?

Dr. Branscomb responded by describing the essential value of such
consortia. He stated, "However, ! believe that those consortia are
very important and that they might be even more important here than in
Japan because this country needs a way to find < legally permitted
method for :ihe self-selected voluntary par.icipants in an industry to
say that we have a common set of technical problems, we have an instru-
mentalily to discuss them in enough technical depth to get below the
super ficial level of advocating tax credits or whatever is easy for
everybody to do without study and out of that might come the consensus
we are all waiting... So I really do believe that we need an industry

consensus mechanism and it has to be sectorally specific."

Congressman Par.ard also probed the witnesses with regard to the
similarities and differences between the microelectronics i.dustry dif-
ficulties and those of steel and automotive. He asked, "Are there
characteristicall, similar patterns in the troubles of the microchip
industry and these other industries and what does that say in terms of
the free enterprise system versus the government sponsored and govern-

ment subcidized systems i{n some of our competing nations?"

~ o,
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Mr. Sumney responded by observing that the U.S. microchip industry
has maintained a preeminent design capability by devoting significant
portions of their sales revenue to R&D, higher than any other industry
sector. However, he stated that, "Because of things outside of their
control such as the dumping problem, they have fallen behind in the
ability to competitively manufacture technology drivers, very high vol-
ume products, and recognizing that, they feel and I think rightfully
so, that perhaps the only way that they can recover in time the ability

to manufacture competitively is through a consortium."

Noting the entrepreneurial and fragmented evolution of the semi-
conductor industry, Dr. Branscomb added, "So to some extent, the prob-
lem our industry faces in my personal opinion is the need for scme in-
dustrial aggregation or sharing or partnership, somc ..echanism to pool

the process technology interests of these large numbers of firms."

Dr. Nelson reiterated Dr. Biranscomb's concern over industry aggre-
gation when he said, "Moot nf the issues that Larry Sumney has been
talking about in the proposals that he has mentioned are associated
with the fact that while there are some giants in the industry 1ike IBM
and AT&T, this {s a quite fragmented industry and there is not much in
the way of upstream/downstresm integraticn. Indeed, I take it that

SEMATECH is concerned very much just with that fact."

Dr. Nelson also noted that the automobile industry, with signifi-

cant upstream/downstream integration experienced problems due to the
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complacency in glantism. Hence, he underscored his assertion on tech-
nology policy being sectorally specific when he said, " You are not go-
ing to hear SEMATECH from the automobile industry. You may hear some-

thing else but not that."

The Semiconductor industries have invested considerably in R&D, un-
like other industries in decline. The costs of R&D in this sector, the
fragmented entrepreneurial evolution of the industry, and targeted
foreign competition have required further industry aggregation. The
SEMATECH consortium is both an example and experiment. It has provided

a sectorally specific consensus mechanism in its quest for assistance.

This also raises the question of how tr~ national laborator’es
might contribute to the strengthening of industries in the semi-

conductcr as well as other industries.

On the issue of national laboratories and mission agency support of
the SEMATECH proposal, specifically, Mr. Sumney stated that, "I have
been working with the National Academy of Sciences and Engineering in
putting tcgether a series of workshops. We have held two of them be-
tween the National Laboratories and th2 Semiconductor Industry and out
of that we have come up with what you might call 20 mini-proposals that
match fndeed the capabilities and interests of the laboi~tories with

the needs of the semiconductor industry.

The next step is what do we do with this and Lew Branscomb's ideas

are, I think, excctly what we are going to try to do. It is going to

i
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have to encompass a change in mission by the Department of Energy to

allow the laboratories to do this.

Our approach at the moment is to have Frank Press write a letter to
the head of Energy recommending that this be done. We have also worked
with OSTP in the forumlation of these recommendations and also we are
thinking about the recommendation he Just mentioned that 0STP would

direct such a move."

A careful review of proposed mission changes for the national

laboratories may be requirec.

F. GOVERNMENT pROCUREMENT

The question of government influence was brought up by Congressman
Packard who wondered if the Federal Government demphasized sommercial
ueveavpment of technologles through the pursult of inappropriate mis-

sirns.

Congressman Packard expressed concern over the pursuit by U.S. in-
dustry of the military market, perhaps to the demise of commercial
markets. He remarked that the defense related market place in this
country is a predominant marketplace a.ad "cont:--tual arrangements
often are the easier way for them to market thei , “duct and in doing,

so I seem 5 feel that they way have shied away or in some cases almost
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abandoned the non-defense related marketplace to our foreign competi-
tors. Is that so and if so, what should be done to change that because

we still find in this country a strong Defense oriented marketplace?"

Mr. Sumney responded by saying, "The status of the semiconductor
industry in the United States has changed drastically over the last
five to ten years. aen U started the VHSIC program in the late
19/0's, the goal of the program at that time was to structure a program
where DOD could address its integrated circuit nee”s based on the
strength and the leadership of the commercial sector. In order to do
that, we structured a program that would foster the teaming between
commercial companies and aerospace companies. An example at the time
was Motorola teaming with TRW and in the time si. e, that has been

broadened to include Honeywell as well.

What we saw as the program progressed is that the teaming arrange-
ments that were established did indeed work but because of things that
We have already mentioned nere today such as dumping, the commercial

sector started to lose some of its strength.

What we see now is that if the investment that this country has put
Into the VHSIC program which is nearly a billion dnllars in R&D is to
receive maximum utilization, the commercial sector is going to have to
regain its strengths in manufacturability for a number of reasons, one

of which is to su;zpurt the infrastructure which the acrospace companies
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depend upon Just as the commercial companies do for equipment to manu-

facture their product."

Dr. Branscomb added, "But over a perspective of more like 20 years,
I think, the predominant trend has been opposite to the one that you
suggest, Mr. Packard, in the following sense. First of all, when I was
director of the Bureau of Standards, the government was buying about 14
Lercent of the general purpose computers made in this country and it is

now down to somewhe.c in the eight percent range...

In any case, both in purchases of electronics and of computers, the
government has been a small and declining segment of the U.S. commer-
cial market. In fact, that has led t~ the fact that a fair number of
commercial companies are not interested in taking bids from the Defense

Department for product for a variety of reasons...

So I think one of the important areas of policy work that needs
study 1s the question of to what extent might the Defense Department
itself achieve its own mission more cheaply and more quickly and with
better technology modernization 1f 1t found a way to work with the com-
mercial industry more directly rather than the curent pattern of work-
ing with companies that are specifically set up to do business with the

Defense Department,"”

It 18 not clear as to whether Government Procurement has caused a

deemphasis in the pursuit of commerical markets. However, the Federal

A
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Government should tey to choose technologies which compliment private
sector products and technologies when such a procedure would not com-

promise the effectiv-.uess of defense products.

G. SELECTED TOPICS ON THE PRIVATE SECTOR

1. Enhaacement of the U.S. Manufacturiag Enterprise

Mr. Lawrence Seifert gave an overview of the strengths and needs
of the wanufacturing industry in the U.S. He cited several strengths:
"First let me say that we have experience with work forces i ~ther
countries and we helieve the American work force in manufacturing is as
good as any in the world. Other countries are coming up but that is

not a problem. It is highly trained and highly motivated.

Secondly, we have a very strong technolc?v base. We have some
weaknesses in semiconductors because of {nitiatives in other countries
and I think Mr. Sumney explained that very well but we dc have a
strength in software 4hich is generally far superior to aayching else
in any other country. The application of computer tools and software
technolngy to the manufacturing engineering Job has given us the mest
leverage. We have actually been able to overhaul U.S. factories and
make them competitive wilhout the application of a lot of hardware

automation."

Mr. Seifert described the needs of our manufacturing base as,
"First, we neced to maintain and strengthen our technology base.

Secondly, our problem has been the application ,f this techno’ogy

&l
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across our factories and that is the area we need to focus on. Lastly,
it 1is getting very expensive to overhaul and upgrade and apply all of
this technology 1. factories and we believe we need free access to
other markets to give us the base to afford that application of tech-

nology."

The need for continually upgrading our education system, especially
univerisity programs for manufacturing and the establishment of manu-
facturing as a national priority were found to be essential by the en-

tire panel.

Mr. 3Seifert commented on the epplication of technology and the les-

sons learned by observing that,"

-~ The key we have found in manufacturing is to overhaul our
manufacturing systems in a way that would do the job
differently. There is a lot of waste. There has been a
lot of poor quality. We waste a lot of time as .iell as

material.

-- Factories are places where there {s an awful lot of in-
formation flowing around and we have concentrated the ap-
plication of computer technology to our factories. We
deal with an awful 1,t of sophisticated ordering systems,
billing systems, product configuration software and that
software 1s giving us a lot of leverage in doing the job

much faster.
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-- As it relates to physical automation, we don't believe
tye key is automation where we directly replace people
with robots, or that kind of automation. The key to ro-
botics and that kind of technology is to do things that

people can't do."

According to the witnesses: U.S. manufacturing strengths 1ie in
our technology base, educational system, and software capability. The
application of U.S. computer ard software technology should provide us
with the greatest leverage. The work force is competitive. Nonethe-
less, to date industry has had difficulty in applying the appropriate

technology, in part due to the extensive costs of factory renewal.

It appears that performance improvements in manufacturing should
become a national priority while academic institutions upgrade cu-ric-

ula for manufacturing and industrial management.

Congressman Henry explored the potential for automition in addres-
sing competitiveness problems by asking if we "will get to a point of
such automation in the manufacturing process that the labor cost dif-
ferentials that We have Will be offset by the transportation cost dif-

ferentials of overseas countries?”

Mr. Seifert responded by saying, "It is possible that the manufac
turing 1zt~ in many assembly operations is far less that the transpor-

tation costs. However, you need to understand that these countries
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are bringing up their white collar labor to our level and their angi-
neers and scientists also are iar less expensive than ours and there is
a lot of engineering effort that goes into those kinds of factories.
So it is not Just the traditional labor, but it has been the new labor,
the engineering and scientific labor and that can go off shore as well

if we are not careful."

Dr. Branscomb added: "To me, the key issue in this whole down-
stream engineering is not the amount of labor required to assemble and
test the products in the factory. That can be reduced to low levels in
most mechanical assembly situations to the point where having a factory
with no 1ight switches is frrelevant. A few people in tiiere doesn't

add anything to the cost.

The real issue is all of those engineers and indirect personnel
that people don't show you when they take you -n a walk through their
automated factories, they are in another building somewhere, put they
are responsible for keeping all this system running and they are expen-

sive."

The Task Force continued searching for the barriers to manufactur-
ing competitiveness. Congressman Henry, zsked, "What are the key road-

blocks, right now, other than tax credits?"

Dr. Branscomb suggested the following impediments: "I believe,
first of all, the principal impediments to U.S. competitiveness ( .1 be

found here in the United States. You don't have to goc abroad to find
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them although 1f you go abroad, you will see some things that will tell

you where to look.

I believe they are lack of focus on the technological possibil-
ities and strategies to fulfill them by senior industrial managcment,
the failure of this country te accord importance and prestige to the
manufacturing function which has many indirect consequences both in the
firm and 1in education, the failure to capitalize our workers with
modern tools which gets back to the savings rates and the macroeconomic
problems and the improving but as yet, I think, unsatisfactory level of
information diffusion between the knowledge generating sector in our
society and a very large group of those who most need it; namely, the
firms that are smaller than a billin dollars a year in gross sales
which 1s roughly the level at which you do or don't have a corporate

research laboratory."

Congressman Henry noted that two of the cited problems involved

changing attitudes and technology transfer.

Dr. Branscoub added, however, "I don't believe there is any way
that Congress either can or should attempt to legislate the attitudes
of Americans. What the Congress can do is in certaln circumstances to

alter the environment within which Americans make decisions."

These themes, posed by Dr. Branscomb, and the other witnesses ad-
dressed the questions of: Where do we go from here?; and What is the

role of the Federal Government?
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a. Research - All of the witnesses encowaged increased Federal
support of research. Moreover, the panel bel_eved that generic re-
search, which may be more closely tied to an application or industry
than basic research, should receive Federal Government support. Ex-
amples of these technologies cited by Dr. Branscomb, included: auto-
mated design for manufacturability, manufacturing systems engineering,
quality testing and process control, materlals handling and distribu-
tion, information system support for balancing organizational control

and efficiency with decentralized creative decision making.

b. Technologlcal focus and consensus -Dr. Branscomb noted the need

for senior industrial management to focus on technology possibilities
and strategles. When problems require cooperation of firms, govecnment

and universities, sector specific consensus mechanisms are necessary.

c. Education and knowledge transfer - All of the participants

agreed that manufacturing is a national priority, albeit, U.S. univer-
sities and industry management have not embraced this perception until
recently. A11 of the witnesses encouraged greater educatlion emphasis
on manufacturing technologies in both engineering and business univer-
sity curricula. Dr. Nelson also suggestad broadening the training of
englneers via business courses. Most important was the enticement of
top engineering talent to the problems in manufacturing by according
greater prestige and Importance to manufacturing. Mr. Seifert sug-
gested: "One of the ways we do it is by funding the research that .ells

these schools that is important that they work on this."
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In his written testimony, Dr. Branscomb suggested a major fellow-
ship program 1is needed to attract American students to manufacturing
and related engineering rareers. Also he cited the need for university

funding for equipment procurement.

Furthermore, Dr. Branscomb noted the need for building a greater
manufacturing support capability, .nowledgeable consultants and re-
source contacts, to assist smaller firms in advancing their technology

manufacturing base. In addition to education, he said:

"Secondly, I would ask the Commerce Department to engagie a major
dialogue with manufacturing fndustry smaller than those that have cor-
porate central research laluratories. These companies don't kncw how
to relate, some of them relate well to universities where there is an
englneering college that is local and they nave a relationship, but by
in large, the engineering colleges are staffed and funded for their re-

search, working in problems of 1imited interest to these companies.

I feel that if the Commerce Department began to build mostly out
there 1In the universities and non-profits and even profit-seeking
enterprises the kind of engineering support capability the country
needs, then you could imagine the states coming to the Federal Govern-
ment with a state technical services kind of mode and requesting tech-
nical expertise out of the Federal program for local industry develop-

ment and job enhancement activities with the states.
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The states are where the industrial strategy and partnership seems
to be easiest to get going. The problem is that they don't have the

intellectual resources to match it.

The witnesses also noted the need for factory renewals and greater
capitalization of equipment for each worker. Macroeconomic conditions
resulting in relatively high costs of capital and the necessity to
prove  investaents on a short term basis were cited as major
impediments. In short, the economic environment is not at all
conducive to the very necessary and increasingly costly updating of the

manufacturing enterprise.

Specific suggestions addressing these concerns included main-
tenance and/or furtherance of R&D tax credits, shorter tax depreciation
schedules and tax credits for factory renewal. Responding to the con-
cern of creating a conducive environment and difficulty with long term
capital investment, subject to short term capital investment alterna-

tives, Dr. Branscomb offered the following comment:

"l think corporate managements are pretty responsive to the
environments within which they work and with the danger of a physicist
starting to invent economics and I will quickly defer to Professor
Nelson, I will give ynu one example of how I could concelve of persuad-

ing corporate management to take technology strategies more seriously."

"Why don't we tax capital gains at normal income rates for all

capital gains made over a period of less than six months and why don't
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we not tax capital geins at all for capital taat is held five years

with a sliding scale in tetween.

I don't ¥aow whether that is financially possible but I predict
that it would have an immediate effect on the financial analysts of
Wall Street when they look at strategies of companies whose stock they

are evaluating.”

Chairman MacKay pursued this concept by asking, " what if you
worked upstream from that and said capital gains in effect, the part of
the cap%tal gain that is the churning of the market would be subjected
to a surtax? Churning is the word. In other words, why don't we have
a surtax on the quick in and out and then a normal tax at the six

months level and then tapered down to nothing?"

The hearing participants concurred that further expertise was re-

quired in understanding the attributes of such a concept.

Congressman Brown also expressed concern over the value of the R&D
tax credits. He said, "let me ask a specific cuestion because I think
Mr. Seifert you brought up the matter of permanent investment package,
the R&D tax credit, and some question has been given to revamping the
long term investment or capital gains situation, I have no evidence
that either one of these has done a damn thing to improve our situ-

ation. Have you any indicaticns that it has?"
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Mr. Seifert responded, "I couldn't agree with you more. The issue
here is not particularly just the technology issue but it is the 1link-
age to the aconomic system. I am not sure that I know the answer. I
know that it did affect our investments, losing investment tax credits
on capital and it affected our ability to modernize as fast as we had

been.

1 don't have a sense of a macro sense of the industry. We have
also lost narket share worldwide during the same period so I am not

sure which is the cause and which is the effect.”

As addressed in this exchinge and noted throughout the hearing,
all of the witnesses and task force Members expressed concern over the
need for decisionmaking that was sensitive to a tight coupling between

technology and our economic system.

Research 1is esential for realizing manufacturing competitiveness.
Research activity in downstream engf.ieering should pe supported by the
Federal Government if it is generally applicable. U.S. corporate man-
agement must focus on technological strategies. Cooperative activity
(universities, government and private firms) and the development of
sectorally specific consensus mechanisms are important technology man-
agement opportunities. Manufacturing must be embraced as a national
priority with academic institutions developing the requisite curricula
choices. Emphasis may further be engendered by NSF funding choices, a

national manufacturing fellowship program and enhanced university

e
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equipment procuremen:. The applicatior of technoiogy to smaller busi-
nesses may be assisted via a dialogue between those eaterprises and a

Department of Commerce led network on manufacturing.

Factory renewal is essential althrugh costs of capital and short

tern money management pose substantial barriers.

Measures to decrease the cost of capital. tax incentives and taxes
on short term (churning) investments may provide a conducive environ-

ment for factory renewal.

Finally, economic policy must be tightly coupled with technology

policy and impact.

2. Selected Issues in Communication and Computers

Communications and computer technologies are a major U.S.
strength. Hence, the hearing concentrated on generic threats to the
deployment and development of these technologies, such as the loss of

semiconductor technology and the lack of a manufacturing enterprise.

However, several issues were addressed in Dr. Branscomb's written

testimony, including*
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the nced for a computer 1literate citizenry;

enhanced GATT protection of services, sof'tware and the
inherent intellectual property within the software;
encourage post-graduzte training in software;

the evolution of standards must not e impeded by y.s,
Government (DOD) procurement; and

the Natfonal Bureau of Standards should continue to sup-
port ina_stry in their efforts %o advance voluntary

standards {n communications.

Dr. Branscomb’s testimony follows: "We must keep that advantage

which calls for:
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Continued attentic: to quality education for al' our ¢. {-

zens, Incorporating computers and other educational technol-
ogy In imaginaiive ways. Every citizen must be not only lin-
gulsticzlly 1iterate, but most should be computer literate as

well.

At the professional level, the growth segment of the computer
industry is software. It is also the most profitable and the
segment in which the U.S. industry has the largest margin of
superiority ' .ernatlonally. To protect this lead we need

GATT coverage of services ang software and protection of the

intellectual property inherent in software products.
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On the educational side, the Federal Government should g‘ ‘e
serious attention to encouraging post-graduate training in
software engineering. It is not clear that this is an area
within the research scope of interest ot wwF. It is at too
high an educational level for Department of Labor. But profes-
sional skills in software engineering are the gating factor, in
my opinion, in the ability of most companies to expand their
beneficial use of computers. Yet computers hold

the key to productivity growth.

Computer communications is the key tr making a virtue out of
the diversity born of the innovations encouraged by deregula-
tion. Go/ernment should be sure it is not an impediment to the
evolution of standards generated by the conjunction of inter-
ests of users and manufacturers. Jn point of fact there Is a
problem here: The Department of Defense continues to use proto-
cols for digital packet switching (TCP-IP) which are different
from those most accepted internationally (in the context of 0SI
and ISDN) and used commercialiy both here and abroad. The uni-
versities also make ex.2nsive use of TC®-IP, reflecting the in-
fluence of defense support of universities and the research
contr‘bution made by academic computer scientists to ARPANET

and other defense network projects.

The Natlonal Bureau of Standards, on the other hand, works

harmoniously with the manufacturers and users in industry not
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only to advance voluntary technical standards for 0SI but also
some application-specific standards such as MAP, in which Gen-
eral Motors plays a leading role. NBS is serving the correct
role in behalf of the Federal Government. The Defense Depart-
ment should be urged to bring {ts standards into harmony with
coamercial ones, which will also facilitate defense utilization

of readily available commercial products.
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